homing Hydrobates pelagicus migration olfaction procellariiform seabird short-range orientation Petrels are highly philopatric and return from migratory journeys of thousands of kilometres to breed in the same burrow year after year. During the breeding season, some burrowing petrel species rely on their sense of smell to locate their nest at night, but the mechanisms involved in the homing behaviour after several months at sea are virtually unknown. To understand whether the sense of smell is involved in nest finding at the return from migration and to study the interplay with other positional cues, we explored the homing behaviour and nest choice by Mediterranean storm petrels, Hydrobates pelagicus melitensis. During two consecutive winters, we conducted our research in a colony with well-used artificial nestboxes that has been studied for the past two decades. We experimentally displaced previously occupied nestboxes in late winter and then checked for nest choice and occupancy by breeding individuals in the following breeding season. This experimental design allowed the manipulation of the location of the burrow, and the olfactory information contained within, without manipulating other positional cues. We observed that almost all individuals nested in the nestbox located at the same position as the year before, regardless of whether the nestbox was the one they had previously occupied or another one. During the breeding period, we also tested in a Y-maze the olfactory preference for the occupied nestbox with respect to another random one. Again, storm petrels did not show any olfactory preference for their nest. Our study implies that storm petrels breeding in a cave rely on other positional cues than olfactory ones to home and suggests a mechanism combining tactile and proprioceptive cues to find the nest in the dark.
Petrels are highly philopatric and return from migratory journeys of thousands of kilometres to breed in the same burrow year after year. During the breeding season, some burrowing petrel species rely on their sense of smell to locate their nest at night, but the mechanisms involved in the homing behaviour after several months at sea are virtually unknown. To understand whether the sense of smell is involved in nest finding at the return from migration and to study the interplay with other positional cues, we explored the homing behaviour and nest choice by Mediterranean storm petrels, Hydrobates pelagicus melitensis. During two consecutive winters, we conducted our research in a colony with well-used artificial nestboxes that has been studied for the past two decades. We experimentally displaced previously occupied nestboxes in late winter and then checked for nest choice and occupancy by breeding individuals in the following breeding season. This experimental design allowed the manipulation of the location of the burrow, and the olfactory information contained within, without manipulating other positional cues. We observed that almost all individuals nested in the nestbox located at the same position as the year before, regardless of whether the nestbox was the one they had previously occupied or another one. During the breeding period, we also tested in a Y-maze the olfactory preference for the occupied nestbox with respect to another random one. Again, storm petrels did not show any olfactory preference for their nest. Our study implies that storm petrels breeding in a cave rely on other positional cues than olfactory ones to home and suggests a mechanism combining tactile and proprioceptive cues to find the nest in the dark. © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Procellariiform seabirds are renowned among birds for their stunning olfactory capabilities, which play a vital role in their lives. Many petrel species use their sense of smell to locate foraging areas over the ocean surface (i.e. Dell 'Ariccia et al., 2014; Grubb, 1972; Hutchison & Wenzel, 1980; Nevitt, 2000) , for oceanic navigation (Gagliardo et al., 2013) , to recognize their partner (Bonadonna & Nevitt, 2004) and, probably, to avoid inbreeding during mate selection (Bonadonna & Sanz-Aguilar, 2012) . In addition, several species have the capacity to distinguish between their own and a conspecific's nest burrow only by the odour, and, in tests, burrowing petrel species showed they needed the sense of olfaction to home at night (Bonadonna & Bretagnolle, 2002; Bonadonna, Cunningham, Jouventin, Hesters, & Nevitt, 2003; Bonadonna, Hesters, & Jouventin, 2003; Bonadonna, Villafane, Bajzak, & Jouventin, 2004; Dell'Ariccia & Bonadonna, 2013) .
Petrels are highly philopatric and show remarkable nest site fidelity, returning to breed year after year to the same nest, after a winter migration of thousands of kilometres (Warham, 1990 (Warham, , 1996 . They form long-lasting pair bonds and the partners are able to find and recognize their own nest after 1 year of absence. During breeding, when the nests are occupied by an incubating adult or, later, visited to feed the chick, nest recognition is by olfactory cues. In fact, individuals are attracted by the odour of their own nest (Bonadonna, Cunningham, et al., 2003; Bonadonna et al., 2004) , and when nocturnal petrels are deprived of their smelling capabilities, their homing ability is strongly impaired or absent (Bonadonna & Bretagnolle, 2002; Bonadonna, Hesters, et al., 2003; Bonadonna, Spaggiari, & Weimerskirch, 2001; Dell'Ariccia & Bonadonna, 2013) . However, studies specifically aimed at
